Proteomic analysis of serum, outflow dialysate and adsorbed protein onto dialysis membranes (polysulfone and pmma) during hemodialysis treatment using SELDI-TOF-MS.
Alterations in the profiling of peptides and proteins in the serum, outflow dialysate and adsorbed protein on the dialysis membrane were investigated. Alterations in the protein profiling of routine hemodialysis using polysulfone (TS-UL) and PMMA (moderate flux membrane of polymethylmethacrylate: BK-U) in 8 patients and that of adsorption onto polysulfone and PMMA membranes in 4 patients were evaluated by SELDI-TOF-MS and ProteinChip array. Mass-to-charge ratios (m/z) between 2,000 and 120,000 were analyzed. The protein with a relative intensity of m/z 11,730 measured by SELDI-TOF-MS was present in a small amount in the outflow dialysate and in a large amount in adsorption (identified as beta2-microglobulin) onto PMMA membrane. Unexpectedly, 68 molecular masses of peptides that were adsorbed more onto polysulfone than onto PMMA membrane were observed. There were more peptides less than m/z 11,730 adsorbed onto polysulfone membrane than onto PMMA membrane. Dominant peaks, m/z 6,629 and 6,431 adsorbed onto polysulfone membrane were identified as apolipoprotein CI and truncated apolipoprotein CI, respectively. 37 proteins with molecular weights larger than m/z 11,730 showed greater filtration through PMMA membrane than through polysulfone membrane. 149 molecular masses that were adsorbed onto PMMA or more onto PMMA membrane than onto polysulfone membrane were observed. This experiment suggests that membrane adsorption is an important mechanism for the removal of middle-molecular-weight proteins by hemodialysis using not only PMMA membrane but also polysulfone membrane. Adsorption of peptide or protein onto a dialysis membrane may depend not only on the membrane material, but also on the peptide or protein.